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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

Food  and  Drug  Administration 

[Docket  No.  80D-02781 

Single-Entity  Barbiturates;  Class 
Labeling  Guidance 

AGENCY:  Food  and  Drug  Administration. 
action:  Notice. 

summary:  The  Food  and  Drug 
Administratiaon  (FDA)  is  issuing  a  class 
labeling  guideline  for  the  professional 
labeling  of  prescription  single-entity 
barbiturate  drug  products.  Class  labeling 
is  appropriate  for  these  products 
because  they  are  all  closely  related  in 
chemical  structure,  pharmacology, 
therapeutic  activity,  and  adverse 
reactions.  The  guideline  is  intended  to 
promote  the  use  of  identical  professional 
labeling  for  each  member  of  the  single¬ 
entity  barbiturate  drug  class. 
date:  Effective  November  18, 1980,  a 
person  may  adopt  the  class  labeling 
guideline  for  single-entity  barbiturate 
drug  products  and  rely  on  it  to  meet  the 
prescription  drug  labeling  requirements. 
address:  Written  comments  to  the 
Hearing  Clerk  (HFA-305),  Food  and 
Drug  Administration,  Rm.  4-62,  5600 
Fishers  Lane,  Rockville,  MD  20857. 

FOR  FURTHER  INFORMATION  CONTACT: 
Benjamin  P.  Lewis,  Jr.,  Bureau  of  Drugs 
(HFD-107),  Food  and  Drug 
Administration,  5600  Fishers  Land, 
Rockville,  MD  20857,  301-443-6004. 
SUPPLEMENTARY  INFORMATION:  The 
Food  and  Drug  Administration  (FDA) 
has  prepared  a  guideline  for  the 
professional  labeling  of  prescription 
single-entity  barbiturate  drug  products. 
The  guideline  labeling  can  be  used  for 
each  product  within  drug  class  becuase 
all  druge  in  the  class  are  closely  related 
in  chemical  structure,  pharmacology, 
therapeutic  activity,  and  adverse 
reactions. 

A  djug  is  misbranded  under  section 
502(f)  of  the  Federal  Food,  Drug,  and 
Cosmetic  Act  (the  act)  (21  U.S.C.  352(f)) 
unless  the  drug’s  labeling  bears 
adequate  directions  for  use  by 
laypersons.  FDA  may,  however,  exempt 
drugs  from  that  requirement.  Section 
201.100  (21  CFR  21.100)  of  FDA’s  general 
labeling  regulations  exempts 
prescription  drugs  from  the  requirement 
under  the  condition  that  their  labeling 
contain  adequate  information  for  health 
care  professionals  to  prescribe  and 
administer  the  drug  (21  CFR  201.100(d)). 
The  labeling  is  required  to  contain  the 
information  and  be  in  the  format 
specified  in  §§  201.56  and  201.57  (21  CFR 
201.56  and  201.57)  (published  in  the 


Federal  Register  of  June  26, 1979;  44  FR 
37434),  which  sections  provide  general 
and  specific  requirements  on  the  content 
and  format  of  professional  labeling  for 
human  prescription  drugs.  The 
application  of  those  regulations  to  drug 
products  is  proceeding  under  a  schedule 
established  in  §  201.59  (21  CFR  201.59) 
(published  in  Federal  Register  of  May 
16, 1980;  45  FR  32550),  As  described 
more  fully  in  §  201.59,  the  regulations 
apply  to  single-entity  barbiturate  drug 
products  as  follows:  (1)  on  April  10, 1981 
to  drug  products  that  are  not  subject  to 
section  505  of  the  act  (21  U.S.C.  355),  (2) 
on  July  1, 1983  to  drug  products  that  on 
December  26, 1979  were  subject  to  an 
approved  new  drug  application  under 
section  505  of  the  act,  and  duplicates  of 
those  products,  and  (3)  as  of  December 
26, 1979  to  other  single-entity 
barbiturate  drug  products  for  which 
marketing  approval  under  section  505  of 
the  act  is  sought  from  FDA. 

A  manufacturer  of  a  prescription  drug 
product  may  use  any  one  of  three  types 
of  professional  labeling  to  comply  with 
the  labeling  requirements  for 
prescription  drug  products:  what  FDA 
refers  to  as  product  specific  labeling, 
generic  labeling,  and  class  labeling. 
“Product  specific  labeling”  refers  to 
labeling  that  pertains  only  to  a  single 
manufacturer’s  drug  product,  and  the 
labeling  refers  to  the  product  by  its 
brand  name.  "Generic  labeling”  refers  to 
labeling  that  pertains  to  drug  products 
that  each  contain  the  same  active  drug 
ingredient,  but  the  products  may  be 
marketed  under  different  brand  names 
and  by  different  persons. /“Class 
labeling”  refers  to  labeling  that  pertains 
to  each  drug  in  a  therapeutic  class  of 
drugs  and  provides  information  about 
all  drugs  in  the  class,  but  the  products 
may  be  marketed  under  different  brand 
names  and  by  different  persons,  and  the 
products  may  contain  different  active 
drug  ingredients. 

The  agency  now  provides  guideline 
class  labeling  for  the  professional 
labeling  for  oral  contraceptive  drug 
products  (see  the  Federal  Register  of 
January  31, 1978  (43  FR  4223)),  digoxin 
drug  products  (see  21  CFR  310.500),  and 
intrauterine  devices  for  contraception 
(IUD’s)  that  are  regulated  as 
prescription  drugs  (see  21  CFR 
310.502(b)(1)).  The  agency  intends  to 
continue  to  develop  class  labeling  for 
each  therapeutic  class  in  which  the 
members  of  the  class  are  closely  related 
in  chemical  structure,  pharmacology, 
therapeutic  activity,  and  adverse 
reactions  and  to  make  that  labeling 
available  as  a  guideline.  Although  FDA 
has  sometimes  codified  class  labeling 
(as  it  did  with  digoxin  and  IUD's),  most 


recently  it  has  simply  made  the  labeling 
publicly  available  either  by  publication 
in  the  Federal  Register  of  the  gfuidelihe 
itself  or  a  notice  of  its  availability. 
Because  this  guideline  fo^  single-entity 
barbiturates  is  the  first  of  several  new 
class  labeling  guidelines  the  agency 
intends  to  issue,  the  agency  believes 
that  both  manufacturers  of  single-entity 
barbiturates  and  other  persons  who  may 
be  interested  in  future  guidelines  for 
other  drug  classes  will  want  to  to  review 
this  guideline.  Thus,  the  expected 
interest  in  this  guideline  warrants  the 
publication  of  the  guideline  text  in  the 
Federal  Register.  The  agency  does  not, 
however,  plan  to  publish  the  text  of 
future  class  labeling  guidelines  in  the 
Federal  Register,  but  instead  plans  to 
publish  only  notices  of  their  availability. 

Class  labeling  guidelines  should 
enhance  the  agency’s  regulatory 
program  for  prescription  drugs.  The 
guidelines  will  help  FDA  monitor 
labeling  for  members  of  each  drug  class 
and  help  the  agency  review  proposed 
labeling  for  new  drugs  and  antibiotics. 
They  will  also  help  drug  manufacturers 
prepare  labeling  for  drugs  they  propose 
to  market  and  help  them  determine 
whether  the  labeling  for  their  marketed 
products  is  in  compliance  with  legal 
requirements.  Finally,  class  labeling  will 
be  most  helpful  to  health  care 
professionals  who  prescribe  and 
dispense  prescription  drug  products. 
Because  class  labeling  contains 
information  about  each  member  of  the 
drug  class,  its  use  will  help  prescribers 
and  dispensers  recognize  similarities 
between  drug  products  and  will  help 
them  focus  their  attention  upon  the 
actual  differences  between  the  products. 
Although  most  information  now  in 
product-specific  and  generic  labeling 
applies  to  each  member  of  the  drug 
class,  similarities  and  differences  among 
the  drugs  and  drug  products  in  the  class 
are  not  identified.  Thus,  prescribers  and 
dispensers  must  now  compare  the 
labeling  for  members  of  a  drug  class  to 
determine  the  similarities  and 
differences  among  the  products  in  the 
class.  The  use  of  class  labeling  will 
eliminate  the  need  for  such  ' 
comparisons. 

The  guideline  that  is  the  subject  of 
this  notice  is  intended  to  provide  class 
labeling  for  the  single-entity  barbiturate 
drug  class.  FDA  finds  that  this  guideline 
is  appropriate  as  the  basis  for  labeling 
for  the  following  drugs  in  the  single¬ 
entity  bartiburate  drug  class  and  in  the 
dosage  forms  identified  in  parentheses: 
Amobarbital  (oral) 

Amobarbital  sodium  (oral, 

intramuscular,  and  intravenous) 
Aprobarbital  (oral) 
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Butabarbital  sodium  (oral) 

Hexobarbital  (oral) 

Mephobarbital  (oral) 

Methbarbital  (oral) 

Pentobarbital  sodium  (oral,  rectal, 
intramuscular,  and  intravenous) 
Phenobarbital  (oral) 

Phenobarbital  sodium  (oral,  rectal, 
subcutaneous,  intramuscular,  and 
intravenous) 

Secobarbital  (oral) 

Secobarbital  sodium  (oral,  rectal. 

intramuscular,  and  intravenous) 
Talbutal  (oral) 

The  publication  of  this  guideline  is 
part  of  a  larger  effort  by  FDA  to  develop 
guideline  professional  labeling  for 
classes  of  prescription  drug  products.  In 
1975,  FpA  awarded  a  contract  to  the 
American  Society  of  Hospital 
Pharmacists  (ASHP)  to  develop  draft 
labeling  for  the  20  classes  of 
prescription  drugs  listed  below.  A  copy 
of  the  contract  has  been  placed  on 
public  display  in  the  FDA  Hearing 
Clerk's  office,  address  given  above. 
Aminoglycosides 
Androgens 

Anorectics  (nonamphetamines) 

Anticoagulants — oral 

Antidepressants 

Antipsychotics 

Barbiturates 

Cardiac  glycosides 

Cephalosporins 

Glucocorticoids 

Insulins  , 

Narcotic  analgesics 

Penicillins — G  &  V 

Penicillins — penicillinase-resistant 

Quinidine  salts 

Rauwolfia  alkaloids 

Sulfonamides 

Tetracyclines 

Thiazides 

Thyroids 

ASHP  researched  the  scientific 
literature  pertaining  to  each  drug  class 
and  prepared  draft  labeling  for  the 
agency.  The  agency  worked  with  ASHP 
to  revise  the  drafts  for  the  agency’s  use 
in  developing  class  labeling  guidelines. 
The  literature  reviews  and  draft  labeling 
prepared  by  ASHP  under  the  contract 
provide  a  firm  foundation  for  the 
agency’s  development  of  guideline 
labeling  for  each  drug  class. 

In  1978  the  agency  awarded  a  second 
contract  to  the  National  Medical 
Advisory  Service  to  develop  draft 
labeling  for  12  additional  classes  of 
prescription  drugs.  A  copy  of  the 
contract  has  been  placed  on  public 
display  in  the  FDA  Hearing  Clerk’s 
office,  address  given  above.  The 


following  12  classes  are  included  under 
that  contract: 

Anesthetics — local 
Anticholinergics — centrally  active 
Anticholinergics — synthetic 
Antihistamines 
Benzodiazepines 
Corticosteroids — topical 
Diagnostic  intravenous  radiopaques 
Diagnostic  oral  radiopaques 
Erythromycin 

Neuromuscular  blocking  drugs 
Penicillin— semi-synthetic 
Potassium  preparations 

In  1979,  products  in  the  32  drug 
classes  accounted  for  more  than  500 
million  prescriptions  and  more  than  $2  j 
billion  in  retail  costs  to  consumers  of 
prescription  drugs.  (See  the  FDA 
Summary  of  IMS  America.  Ltd.  Data  on 
Survey  of  Prescription  Drugs  Dispensed 
in  Retail  Pharmacies  for  the  Year  1979:  a 
copy  of  which  has  been  placed  on  public 
display  in  the  FDA  Hearing  Clerk’s 
office,  address  given  above.) 

This  notice  is  issued  under  §  10.90(b) 
(21  CFR  10.90(b)),  which  provides  for  the 
use  of  guidelines  to  establish  procedures 
of  general  applicability  that  are  not  legal 
requirements  but  are  acceptable  to  the 
agency.  A  person  w'ho  follows  a 
guideline  is  assured  that  his  or  her 
conduct  is  acceptable  to  the  agency.  The 
agency  advises  that  the  class  labeling 
guideline  for  single-entity  barbiturate 
drug  products  complies  with  the 
prescription  drug  labeling  regulations  in 
§§  201.56,  201.57,  and  201.100  and  may 
be  relied  upon  by  any  person  to  meet 
those  requirements.  Under  the 
provisions  of  §  314.8(d)  (21  CFR 
314.8(d)).  the  guideline  labeling  may  be 
used  before  approval  of  a  supplement  to 
a  new  drug  application.  A  person  may 
choose  to  use  alternative  labeling 
statements  that  are  not  provided  for  in 
the  guideline.  If  a  person  chooses  to 
depart  from  the  guideline,  he  or  she  may 
discuss  the  matter  further  with  the 
agency  to  prevent  expenditure  of  money 
and  effort  for  labeling  that  the  agency 
may  later  determine  to  be  unacceptable. 

Effective  November  18, 1980,  a  person 
may  adopt  the  class  labeling  guideline 
for  single-entity  barbiturate  prescription 
drug  labeling  requirements.  Interested 
persons  may  submit  written  comments 
on  the  guideline  to  the  Hearing  Clerk 
(HFA-305).  Food  and  Drug 
Administration,  Rm.  4-62,  5600  Fishers 
Lane,  Rockville,  MD  20857.  Comments 
will  be  considered  in  determining 
whether  further  amendments  to  or 
revisions  of  the  guideline  are  warranted. 
Comments  should  be  in  four  copies 


except  that  individuals  may  submit 
single  copies,  identified  with  the 
Hearing  Clerk  docket  number  found  in 
brackets  in  the  heading  of  this 
document.  The  guideline  and  received 
comments  may  be  seen  in  the  Hearing 
Clerk’s  office  between  9  a.tn.  and  4  p.m., 
Monday  through  Friday. 

The  class  labeling  guideline  for  the 
professional  labeling  of  single-entity 
barbiturate  drug  products  follows: 

Barbiturate  Class  Labeling 

Description.  The  barbiturates  are 
nonselective  central  nervous  system 
depressants  which  are  primarily  used  as 
sedative  hypnotics  and  also 
anticonvulsants  in  sybhypnotic  doses 
(Ref.  1).  The  barbiturates  and  their 
sodium  salts  are  subject  to  control  under 
the  Federal  Controlled  Substances  Act. 
The  barbiturates  included  in  this  class 


Name  of  drug 

Route 

Dosage  form 

OEA* 

schedule 

Amobarbital . 

Oral . 

..  Tablet,  elixir . 

II 

Amobarbital 

Oral . 

..  Capsule . 

ll 

sodium. 

Do . 

IM  IV . 

III 

Butabarbital 

Oral . 

..  Elixir,  tablet. 

III 

sodium.  capsule 

Hexobarbital  .  Oral _ _  Tablet . .  III 

Mephobarbital _  Oral .  Tablet..- . . . ...  IV 


.  IK 

....  II 

Pentobarbital 

Oral . 

...  Capsule,  etixir .... 

.....  (1 

sodium. 

Do . 

Do . 

....  IM.  IV . 

.  II 

Phenobarbital .... 

....  Oral . 

...  Elixir,  tablet . 

.  IV 

Phenobarbital 

Oral . 

....  Tablet . 

....  IV 

sodium. 

Do . 

.  IV 

Do . 

....  IM.  IV . 

.  IV 

. II 

Secobarbital 

Oral . 

....  Capsule  ... . 

. II 

sodium. 

DO . 

....  Rectal ... 

....  Suppository . 

....  Ill 

Do . 

....  IM.  IV . 

.  II 

Talbutal . 

....  Oral . 

....  Tablet . 

. Ill 

"Drug  Entorcement  Administration 

The  sodium  salts  of  amobarbital. 
pentobarbital,  phenobarbital,  and 
secobarbital  are  available  as  sterile 
parenteral  solutions. 

Barbiturates  are  substituted 
pyrimidine  derivatives  in  w'hich  the 
basic  structure  common  to  these  drugs  is 
barbituric  acid,  a  substance  which  has 
no  central  nervous  system  (CNS) 
activity.  CNS  activity  is  obtained  by 
substituting  alkyl,  alkenyl,  or  aryl 
groups  on  the  pyrimidine  ring  (Ref.  1). 
(Additional  information  as  required  by 
21  CFR  201.57  will  be  supplied  by  the 
manufacturer  or  distributor.) 

Structural  formulas  for  this  class 
follow: 

BILLING  COOE  41 10-03-M  * 
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STRUCTURAL  FORMULAS 


AM0BAR8ITAU 


H 

ch3ch2 

ICHjJjCHCHjCHj 


Y 


NH 


C..H„N10J  226.27  [CAS  57-43-2] 
5-Ethyl-5-isopentylbarbituric  acid 

APROBARBITAL 


CH2=CHCHj 

(CHjJjCH 


NH 


AMOBARBITAL  SODIUM 


CHjCHj 

(CHjJ2CHCH2CH2 


T 

N 


C,  H,,N,NaO,  248.26  [CAS  64-43-7] 
Sodium  5-ethyl- 5- isopentylbarbiturate 

BUTABARBITAL  SODIUM 


C,oH,.N,05  210.23  [CAS  77-02-1] 
5-allyl-5-isopropylbarbituric  acid 


C  ,H.sN,NaO,  234.23  [  CAS  U3-31-7] 
Sodium  5- sec-buty  1-5- ethy  (barbiturate 


HEXOBARBITAL 

CH3 


MEPHOBARBITAL 


C,;H  ,N:Oj  236.26  (  CAS  56-29-1] 

5-(1  -cyclohex en-1  -yl)-l  ,5-dimethylbarbituric  acid 


C.3H,4N30,  246.27  [CAS  115-38-8] 

5- Ethyl- 1  -methyl-5-phenylbarbituric  acia 
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METHARBITAL 


CHj 

CHjCH,  J 

.NH 

CHjCHj 

0 


C,H„N,0,  198.22  (  CAS  50-  i  1  -3| 
5.5-Diefhyl-l  -methylbarbituric  acid 

PENTOBARBITAL  SODIUM 


H 

.N. 


PENTOBARBITAL 


O^'^^.ONa 

T 

N 


CHjCH, 

CH^HjOHjCH 

I  0 

CHj 

C. ,H,  -N-NoOj  248.26  |  CAS  57-33  01 
Sodium  5-ethyl-5-(l  -methylbutyi)  barbiturate 


CH,CH,. 


rv 

CHjCHjCHjCH  7T 
I  0 
CH, 


C. ,H1#N.O,  226.27  [  CAS  -6-74-41 

5-Ethy!-5-(l  -methylbutyi)  barbituric  acid 

PH  E  NO  BARBITAL 


vNv° 


NH 


C.;H  ,N,0,  232.24  [  CAS  50-06-6i 
5-Efhyl-5-phenylbarbiturlc  acid 


PHENOBARBITAL  SOOIUM 


SECOBAR8ITAL 


Q 

CHjCHj 
V 

/(  A\ 


y^^ONa 


II 


T 


CHj=CHCH2  . 

Av.  .NH 
CHjCHjCHjCH  T 
0 

CH, 


C.,H.,N:NaO,  254.22  [  CAS  57-30-7* 
Sodium  5-e?Hyl-5-phenylbarbiturate 


C  ;H..N;0,  238.29  [  CAS  76- 73-3 1 
5-Allyl-5-(l  -methylbutyi)  barbituric  acid 


SECOBARBITAL  SOOIUM 


TALBUTAL 


.ONa 


CH,=CHCH, 

CH,  ° 


a 


H 

”N^0 


CH,=CHCHj 
CHjCHICH/ 

I  0 

CH, 


NH 


C.jH,»NTNaOj  260.27  [  CAS  309-43-3] 
Sodium  5-o!lyl-5-(1  -methylbutyi)  borbifurate 


BILLING  COO£  41 10-03-C 


C. .H,,NiOs  224.26  [  CAS  115  44-6i 
5- A!lyl-5-sec-butylbarbifuric  ccid 
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Clinical  Pharmacology 

Barbiturates  are  capable  of  producing 
all  levels  of  CNS  mood  alteration  from 
excitation  to  mild  sedation,  to  hypnosis, 
and  deep  coma.  Overdosage  can 
produce  death.  In  high  enough 
therapeutic  doses,  barbituates  induce 
anesthesia  (Refs.  1  and  2). 

Barbiturates  depress  the  sensory 
cortex,  decrease  motor  activity,  alter 
cerebellar  function,  and  produce 
drowsiness,  sedation,  and  hypnosis. 

Barbiturate-induced  sleep  differs  from 
physiological  sleep.  Sleep  laboratory 
studies  have  demonstrated  that 
barbiturates  reduce  the  amount  of  time 
spent  in  the  rapid  eye  movement  (REM) 
phase  of  sleep  or  dreaming  stage.  Also, 
Stages  III  and  IV  sleep  are  decreased 
(Refs.  1,  3,  4,  and  5).  Following  abrupt 
cessation  of  barbiturates  used  regularly, 
patients  may  experience  markedly 
increased  dreaming,  nightmares,  and/or 
insomnia.  Therefore,  withdrawal  of  a 
single  therapeutic  dose  over  5  or  6  days 
has  been  recommended  to  lessen  the 
REM  rebound  and  disturbed  sleep  which 
contribute  to  drug  withdrawal  syndrome 
(for  example,  decrease  the  dose  from  3 
to  2  doses  a  day  for  1  week)  (Ref.  4). 

In  studies,  secobarbital  sodium  and 
pentobarbital  sodium  have  been  found 
to  lose  most  of  their  effectiveness  for 
both  inducing  and  maintaining  sleep  by 
the  end  of  2  weeks  of  continued  drug 
administration  even  with  the  use  of 
multiple  doses  (Refs.  3,  4,  6,  and  7).  As 
with  secobarbital  sodium  and 
pentobarbital  sodium,  other  barbiturates 
might  be  expected  to  lose  their 
effectiveness  for  inducing  and 
maintaining  sleep  after  about  2  weeks. 
The  short-,  intermediate-,  and,  to  a 
lesser  degree,  long-acting  barbiturates 
have  been  widely  prescribed  for  treating 
insomnia.  Although  the  clinical 
literature  abounds  with  claims  that  the 
short-acting  barbiturates  are  superior  for 
producing  sleep  while  the  intermediate¬ 
acting  compounds  are  more  effective  in 
maintaining  sleep,  controlled  studies 
have  failed  to  demonstrate  these 
differential  effects  (Ref.  8).  Therefore,  as 
sleep  medications,  the  barbiturates  are 
of  limited  value  beyond  short-term  use 
(Ref.  3). 

Barbiturates  have  little  analgesic 
action  at  subanesthetic  doses  (Ref.  1). 


Rather,  in  subanesthetic  doses  these 
drugs  may  increase  the  reaction  to 
painful  stimuli  (Refs.  9  and  10).  All 
barbiturates  exhibit  anticonvulsant 
activity  in  anesthetic  doses.  However,  of 
the  drugs  in  this  class,  only 
phenobarbital,  mephobarbital,  and 
metharbital  are  effective  as  oral 
anticonvulsants  in  subhypnotic  doses 
(Refs.  1, 10,  and  11). 

Barbiturates  are  respiratory 
depressants.  The  degree  of  respiratory 
depression  is  dependent  upon  dose 
(Refs.  1, 10,  and  12).  With  hypnotic 
doses,  respiratory  depression  produced 
by  barbiturates  is  similar  to  that  which 
occurs  during  physiologic  sleep  with 
slight  decrease  in  blood  pressure  and 
heart  rate  (Refs.  1  and  10). 

Studies  in  laboratory  animals  have 
shown  that  barbiturates  cause  reduction 
in  the  tone  and  contractility  of  the 
uterus,  ureters,  and  urinary  bladder 
(Refs.  10  and  13).  However, 
concentrations  of  the  drugs  required  to 
produce  this  effect  in  humans  are  not 
reached  with  sedative-hypnotic  doses 
(Refs.  1  and  10). 

Barbiturates  do  not  impair  normal 
hepatic  function,  but  have  been  shown 
to  induce  liver  microsomal  enzymes, 
thus  increasing  and/or  altering  the 
metabolism  of  barbiturates  and  other 
drugs  (Refs.  1, 10, 14, 15  and  16).  (See 
precautions — Drug  Interactions  below.) 

Pharmacokinetics.  Barbiturates  are 
absorbed  in  varying  degrees  following 
oral,  rectal,  or  parenteral  administration. 
The  salts  are  more  rapidly  absorbed 
than  are  the  acids  (Ref.  17).  The  rate  of 
absorption  is  increased  if  the  sodium 
salt  is  ingested  as  a  dilute  solution  or 
taken  on  an  empty  stomach  (Refs.  17 
and  18). 

The  onset  of  action  for  oral  or  rectal 
administration  varies  from  20  to  60 
minutes.  For  IM  administration,  the 
onset  of  action  is  slightly  faster. 
Following  IV  administration,  the  onset 
of  action  ranges  from  almost 
immediately  for  pentobarbital  sodium  to 
5  minutes  for  phenobarbital  sodium. 
Maximal  CNS  depression  may  not  occur 
until  15  minutes  or  more  after  IV 
administration  for  phenobarbital  sodium 
(Ref.  1). 


Duration  of  action,  which  is  related  to 
the  rate  at  which  the  barbiturates  are 
redistributed  throughout  the  body, 
varies  among  persons  and  in  the  same 
person  from  time  to  time  (Refs.  1, 19,  and 
20).  In  Table  1  below,  the  barbiturates 
are  classified  according  to  their  duration 
of  action.  This  classification  should  not 
be  used  to  predict  the  exact  duration  of 
effect,  but  the  grouping  of  drugs  should 
be  used  as  a  guide  in  the  selection  of 
barbiturates. 

No  studies  have  demonstrated  that 
the  different  routes  of  administration  are 
equivalent  with  respect  to 
bioavailability. 

Table  1  .—Classification,  Onset,  and  Duration 
of  Action  of  Commonly  used  Barbiturates 
Taken  Orally  (Ref.  21) 


Classification 

Onset  of  action 

Duration  of 
action 

Long-acting 

Phenobarbital. 

1  hr  or  longer . 

.  10  to  12  hr. 

Intermediate 

Amobarbital 

Butabarbital. 

%  to  1  hr . 

.  6  to  8  hr. 

Short-acting 

Pentobarbital 

Secobarbital. 

10  to  15  min . 

.  3  to  4  hr. 

Barbiturates  are  weak  acids  that  are 
absorbed  and  rapidly  distributed  to  all 
tissues  and  fluids  with  high 
concentrations  in  the  brain,  liver,  and 
kidneys  (Refs.  1, 10,  22,  23,  and  24).  Lipid 
solubility  of  the  barbiturates  is  the 
dominant  factor  in  their  distribution 
within  the  body.  The  more  lipid  soluble 
the  barbiturate,  the  more  rapidly  it 
penetrates  all  tissues  of  the  body  (Ref. 
25).  Barbiturates  are  bound  to  plasma 
and  tissue  proteins  to  a  varying  degree 
with  the  degree  of  binding  increasing 
directly  as  a  function  of  lipid  solubility 
(Refs.  1, 10,  26,  27). 

Phenobarbital  has  the  lowest  lipid 
solubility,  lowest  plasma  binding, 
lowest  brain  protein  binding,  the  longest 
delay  in  onset  of  activity,  and  the 
longest  duration  of  action.  At  the 
opposite  extreme  is  secobarbital  which 
has  the  highest  lipid  solubility,  plasma 
protein  binding,  brain  protein  binding, 
the  shortest  delay  in  onset  of  activity, 
and  the  shortest  duration  of  action. 
Butabarbital  is  classified  as  an 
intermediate  barbiturate  (Ref.  28).  The 
plasma  half-life  for  some  barbiturates  in 
this  class  are  listed  in  Table  2  below. 
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Table  2 .—Plasma  Half-Life  Values  for  Some  Barbiturates  in  Humans 


Half-life  (hours) 


Drug 

Adult 

Child/newbom 

References 

Range 

(Mean) 

Range 

(Mean) 

16  to  40 . 

(25) 

(>) . . . 

29.  30  and  31. 

14  to  34 . 

(24) 

32. 

66  to  140 . 

(100) 

(') . 

33. 

5 . 

•1. 

15  to  50 . 

(*> 

(1) 

1.  18  and  26. 

53  to  118 . 

(79) 

60  to  1804 . 

••  (*110) 

1,  32,  34,  35.  36  and 

37. 

Secobarbital . - . 

.  15  to  40 . . 

...  (28) 

(*) _ 

C) 

1  and  28. 

1  No  information  available  at  this  time. 

2  Pentobarbital  seems  to  follow  dose-dependent  kinetics.  When  a  50-mg  dose  and  a  100-mg  dose  were  used  in  subjects, 
the  mean  half-life  of  elimination  was  50  hours  and  22  hours,  respectively. 

“Limited  information  as  reporterd  in  the  literature. 

4  Half-life  values  were  determined  for  newborn  age  being  defined  as  48  hours  or  less. 


Data  are  inadequate  to  provide 
information  on  the  half-life  of  the 
following  drugs:  mephobarbital, 
metharbital,  and  talbutal. 

Barbiturates  are  metabolized 
primarily  by  the  hepatic  microsomal 
enzyme  system,  and  the  metabolic 
products  are  excreted  in  the  urine,  and 
less  commonly,  in  the  feces. 
Approximately  25  to  50  percent  of  a 
dose  of  aprobarbital  or  phenobarbital  is 
eliminated  unchanged  in  the  urine, 
whereas  the  amount  of  other 
barbiturates  excreted  unchanged  in  the 
urine  is  negligible.  The  excretion  of 
unmetabolized  barbiturate  is  one  feature 
that  distinguishes  the  long-acting 
category  from  those  belonging  to  other 
categories  which  are  almost  entirely 
metabolized  (Ref.  28).  The  inactive 
metabolites  of  the  barbiturates  are 
excreted  as  conjugates  of  glucuronic 
acid  (Refs.  1  and  39). 

Indications  and  Usage 

1.  Oral  and  parenteral. 

a.  Sedatives. 

b.  Hypnotics,  for  the  short-term 
treatment  of  insomnia,  since  they  appear 
to  lose  their  effectiveness  for  sleep 
induction  and  sleep  maintenance  after  2 
weeks  (See  CLINICAL 
PHARMACOLOGY  above). 

c.  Preanesthetics. 

d.  Long-term  anticonvulsants, 
(phenobarbital,  mephobarbital,  and 
metharbital)  for  the  treatment  of 
generalized  tonic-clonic  and  cortical 
focal  seizures.  And,  in  the  emergency 
control  of  certain  acute  convulsive 
episodes,  e.g.,  those  associated  with 
status  epilepticus,  cholera,  eclampsia, 
meningitis,  tetanus,  and  toxic  reactions 
to  strychnine  or  local  anesthetics. 
Phenobarbital  sodium  may  be 
administered  IM  or  IV  as  an 
anticonvulsant  for  emergency  use.  When 
administered  IV,  it  may  require  15  or 
more  minutes  before  reaching  peak 
concentrations  in  the  brain.  Therefore. 


injecting  phenobarbital  sodium  until  the 
convulsions  stop  may  cause  the  brain 
level  to  exceed  that  required  to  control 
the  convulsions  and  lead  to  severe 
barbiturate  induced  depression. 

2.  Rectal  Barbiturates  administered 
rectally  are  absorbed  from  the  colon  and 
are  used  occasionally  in  infants  for 
prolonged  convulsive  states,  or  when 
oral  or  parenteral  administration  may  be 
undesirable.  If  the  rectal  form  is  not 
available,  the  soluble  sodium  salt  may 
be  incorporated  in  a  retention  enema. 
Contraindications 

Barbiturates  are  contraindicated  in 
patients  with  known  barbiturate 
sensitivity.  Barbiturates  are  also 
contraindicated  in  patients  with  a 
history  of  manifest  or  latent  porphyria. 

Warnings 

1.  Habit  forming.  Barbiturates  may  be 
habit  forming.  Tolerance,  psychological 
and  physical  dependence  may  occur 
with  continued  use  (Refs.  10,  40,  41,  42, 
43,  and  44).  (See  DRUG  ABUSE  AND 
DEPENDENCE  below  and 
PHARMACOKINETICS  above.)  Patients 
who  have  psychological  dependence  on 
barbiturates  may  increase  the  dosage  or 
decrease  the  dosage  interval  without 
consulting  a  physician  and  may 
subsequently  develop  a  physical 
dependence  on  barbiturates.  To 
minimize  the  possibility  of  overdosage 
or  the  development  of  dependence,  the 
prescribing  and  dispensing  of  sedative- 
hypnotic  barbiturates  should  be  limited 
to  the  amount  required  for  the  interval 
until  the  next  appointment.  Abrupt 
cessation  after  prolonged  use  in  the 
dependent  person  may  result  in 
withdrawal  symptoms,  including 
delirium,  convulsions,  and  possibly 
death  (Refs.  44  and  45).  Barbiturates 
should  be  withdrawn  gradually  from 
any  patient  known  to  be  taking 
excessive  dosage  over  long  periods  of 
time  (Refs.  46  and  47).  (see  DRUG 
ABUSE  AND  DEPENDENCE  below). 


2.  IV  administration.  Too  rapid 
administration  may  cause  respiratory 
depression,  apnea,  laryngospasm,  or 
vasodilation  with  fall  in  blood  pressure. 

3.  Acute  or  chronic  pain.  Caution 
should  be  exercised  when  barbiturates 
are  administered  to  patients  with  acute 
or  chronic  pain,  because  paradoxical 
excitement  could  be  induced  or 
important  symptoms  could  be  masked. 
However,  the  use  of  barbiturates  a's 
sedatives  in  the  postoperative  surgical 
and  as  adjuncts  to  cancer  chemotherapy 
is  well  established. 

4.  Use  in  pregnancy.  Barbiturates  can 
cause  fetal  damage  when  administered 
to  a  pregnant  woman.  Retrospective, 
case-controlled  studies  have  suggested  a 
connection  between  the  maternal 
consumption  of  barbiturates  and  a 
higher  than  expected  incidence  of  fetal 
abnormalities  (Refs.  48  and  49). 
Following  oral  or  parenteral 
administration,  barbiturates  readily 
cross  the  placental  barrier  and  are 
distributed  throughout  fetal  tissues  with 
highest  concentrations  found  in  the 
placenta,  fetal  liver,  and  brain.  Fetal 
blood  levels  approach  maternal  blood 
levels  following  parenteral 
administration  (Refs.  1, 10,  50,  and  51). 

Withdrawal  symptoms  occur  in 
infants  born  to  mothers  who  receive 
barbiturates  throughout  the  last 
trimester  of  pregnancy  (Refs.  52  and  53). 
(See  DRUG  ABUSE  AND  DEPENDENCE 
below.)  If  this  drug  is  used  during 
pregnancy,  or  if  the  patient  becomes 
pregnant  while  taking  this  drug,  the 
patient  should  be  apprised  of  the 
potential  hazard  to  the  fetus. 

5.  Synergistic  effects.  The 
concomitant  use  of  alcohol  or  other  CNS 
depressants  may  produce  additive  CNS 
depressant  effects  (Refs.  54  and  55). 
Precautions 

General.  Barbiturates  may  be  habit 
forming.  Tolerance  and  psychological 
and  physical  dependence  may  occur 
with  continuing  use  (Refs.  10,  41,  42,  and 
43).  (See  DRUG  ABUSE  AND 
DEPENDENCE  below.)  Barbiturates 
should  be  administered  with  caution,  if 
at  all,  to  patients  who  are  mentally 
depressed,  have  suicidal  tendencies,  or 
a  history  of  drug  abuse  (Ref.  5). 

Elderly  or  debilitated  patients  may 
react  to  barbiturates  with  marked 
excitement,  depression,  and  confusion 
(Refs.  5  and  56).  In  some  persons, 
barbiturates  repeatedly  produce 
excitement  rather  than  depression 
(Ref.  1). 

In  patients  with  hepatic  damage, 
barbiturates  should  be  administered 
with  caution  and  initally  in  reduced 
doses.  Barbiturates  should  not  be 
administered  to  patients  showing  the 
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premonitory  signs  of  hepatic  coma  (Refs. 
1  and  14). 

Parenteral  solution  of  barbiturates  are 
highly  alkaline.  Therefore,  extreme  care 
should  be  taken  to  avoid  perivascular 
extravasation  or  intra-arterial  injection. 
Extravascular  injection  may  cause  local 
tissue  damage  with  subsequent  necrosis; 
consequences  of  intra-arterial  injection 
may  vary  from  transient  pain  to 
gangrene  of  the  limb  (Refs.  57,  58,  and 
59).  Any  compliant  of  pain  in  the  limb 
warrants  stopping  the  injection. 

Information  for  the  patient. 
Practitioners  should  give  the  following 
information  and  instructions  to  patients 
receiving  barbiturates. 

1.  The  use  of  barbiturates  carries  with 
it  an  associated  risk  of  psychological 
and/or  physical  dependence.  The 
patient  should  be  warned  against 
increasing  the  dose  of  the  drug  without 
consulting  a  physician. 

2.  Barbiturates  may  impair  mental 
and/or  physical  abilities  required  for  the 
performance  of  potentially  hazardous 
tasks  (e.g.,  driving,  operating  mechinery, 
etc.)  (Refs.  42  and  55). 

3.  Alcohol  should  not  be  consumed 
while  taking  barbiturates.  Concurrent 
use  of  the  barbiturates  with  other  CNS 
depressants  (e.g.,  alcohol,  narcotics, 
tranquilizers,  and  antihistamines)  may 
result  in  additional  CNS  depressant 
effectsjjtefs.  54,  55,  and  60). 

Laboratory  tests.  Prolonged  therapy 
with  barbiturates  should  be 
accompanied  by  periodic  laboratory 
evaluation  of  organ  systems,  including 
hematopoietic,  renal,  and  hepatic 
systems  (See  PRECAUTIONS  (General) 
above  and  ADVERSE  REACTIONS 
below). 

Drug  interactions.  Most  reports  of 
clinically  significant  drug  interactions 
ocurring  with  the  barbiturates  have 
involved  phenobarbital.  However,  the 
application  of  these  data  to  other 
barbiturates  appears  valid  and  warrants 
serial  blood  level  determinations  of  the 
'  relevant  drugs  when  there  are  multiple 
therapies. 

1.  Anticoagulants.  Phenobarbital 
lowers  the  plasma  levels  of  dicumarol 
(name  previously  used: 
bishydroxycoumarin)  and  causes  a 
decrease  in  anticoagulant  activity  as 
measured  by  the  prothrombin  time  (Ref. 
61).  Barbiturates  can  induce  hepatic 
microsomal  enzymes  resulting  in 
increased  metabolism  and  decreased 
anticoagulant  response  of  oral 
anticoagulants  (e.g.,  warfarin  (Refs.  15, 
62,  and  63),  acenocoumarol,  dicumarol, 
and  phenprocoumon  (Ref.  15)).  Patients 
stabilized  on  anticoagulant  therapy  may 
require  dosage  adjustments  if 
barbiturates  are  added  to  or  withdrawn 
from  their  dosage  regimen  (Refs.  54  and 
63). 


2.  Corticosteroids.  Barbiturates 
appear  to  enhance  the  metabolism  of 
exogenous  corticosteroids  probably 
through  the  induction  of  hepatic 
microsomal  enzymes  (Ref.  64).  Patients 
stablized  on  cortixosteroid  therapy  may 
require  dosage  adjustments  if 
barbiturates  are  added  to  or  withdrawn 
from  their  dosage  regimen. 

3.  Griseofulvin.  Phenobarbital  appears 
to  interfere  with  the  absorption  of  orally 
administered  griseofulvin,  thus 
decreasing  its  blood  level  (Refs.  65  and 
66).  The  effect  of  the  resultant  decreased 
blood  levels  of  griseofulvin  on 
therapeutic  response  has  not  been 
established.  However,  it  would  be 
preferable  to  avoid  concomitant 
administration  of  these  drugs. 

4.  Doxycycline.  Phenobarbital  has 
been  shown  to  shorten  the  half-life  of 
doxycycline  for  as  long  as  2  weeks  after 
barbiturate  therapy  is  discontinued 
(Ref.  8). 

This  mechanism  is  probably  through 
the  induction  of  hepatic  microsomal 
enzymes  that  metabolize  the  antibiotic. 

If  phenobarbital  and  doxycycline  are 
administered  concurrently,  the  clinical 
response  to  doxycycline  should  be 
monitored  closely  (Ref.  67). 

5.  Phenytoin,  sodium  valproate, 
valproic  acid.  The  effect  of  barbiturates 
on  the  metabolism  of  phenytoin  appears 
to  be  variable.  Some  investigators  report 
an  accelerating  effect,  while  others 
report  no  effect  (Refs.  68,  69,  and  70). 
Because  the  effect  of  barbiturates  on  the 
metabolism  of  phenytoin  in  not 
predictable,  phenytoin  and  barbiturate 
blood  levels  should  be  monitored  more 
frequently  if  these  drugs  are  given 
concurrently  (Ref.  55).  Sodium  valproate 
and  valproic  acid  appear  to  decrease 
barbiturate  metabolism;  therefore, 
barbiturate  blood  levels  should  be 
monitored  and  appropriate  dosage 
adjustments  made  as  indicated. 

6.  Central  nervous  system 
depressants.  The  concomitant  use  of 
other  central  nervous  system 
depressants,  including  other  sedatives 
or  hypnotics,  antihistamines, 
tranquiliers,  or  alcohol,  may  produce 
additive  depressant  effects  (Refs.  54,  55, 
and  60). 

7.  Monoamine  oxidase  inhibitors 
(MAOI).  MAOI  prolong  the  effects  of 
barbiturates  probably  because 
metabolism  of  the  barbiturate  is 
inhibited  (Ref.  8). 

8.  Estradiol,  estrone,  progesterone  and 
other  steroidal  hormones.  Pretreatment 
with  or  concurrent  administration  of 
phenobarbital  may  decrease  the  effect 
of  estradiol  by  increasing  its 
metabolism.  There  have  been  reports  of 
patients  treated  with  antiepileptic  drugs 
(e.g.,  phenobarbital)  who  become 
pregnant  while  taking  oral 


contraceptives.  An  alternate 
contraceptive  method  might  be 
suggested  to  women  taking 
phenobarbital  (Ref.  55). 

.  Carcinogenesis — 1.  Animal  data. 
Phenobarbital  sodium  is  carcinogenic  in 
mice  and  rats  after  lifetime 
administration.  In  mice,  it  produced 
benign  and  malignant  liver  cell  tumors. 

In  rats,  benign  liver  cell  tumors  were 
observed  very  late  in  life  (Ref.  71). 

2.  Human  data.  In  a  29-year 
epidemiological  study  of  9,136  patients 
who  were  treated  on  an  anticonvulsant 
protocol  which  included  phenobarbital, 
results  indicated  a  higher  than  normal 
incidence  of  hepatic  carcinoma. 
Previously,  some  of  these  patients  were 
treated  with  thorotrast,  a  drug  which  is 
known  to  produce  hepatic  carcinomas. 
Thus,  this  study  did  not  provide 
sufficient  evidence  that  phenobarbital  is 
carcinogenic  in  humans  (Ref.  71). 

A  retrospective  study  of  84  children 
with  brain  tumors  matched  to  73  normal 
controls  and  78  cancer  controls 
(malignant  disease  other  than  brain 
tumors)  suggested  an  association 
between  exposure  to  barbiturates 
prenatally  and  an  increased  incidence  of 
brain  tumors  (Ref.  72). 

Pregnancy — 1.  Teratogenic  effects. 
Pregnancy  Category  D — See 
WARNINGS — Use  in  Pregnancy  above. 

2.  Non  teratogenic  effects.  Reports  of 
infancts  suffering  from  long-term 
barbiturate  exposure  in  utero  included 
the  acute  withdrawal  syndrome  of 
seizures  and  hyperirritability  from  birth 
to  a  delayed  onset  of  up  to  14  days.  (See 
DRUG  ABUSE  AND  DEPENDENCE 
below.) 

Labor  and  delivery.  Hypnotic  doses  of 
these  barbiturates  do  not  appear  to 
significantly  impair  uterine  activity 
during  labor.  Full  anesthetic  doses  of 
barbiturates  decrease  the  force  and 
frequency  of  uterine  contractions  (Ref. 
10).  Administration  of  sedative-hypnotic 
barbiturates  to  the  mother  during  labor 
may  result  in  respiratory  depression  in 
the  newborn  (Ref.  1).  Premature  infants 
are  particularly  susceptible  to  the 
depressant  effects  of  barbiturates.  If 
barbiturates  are  used  during  labor  and 
delivery,  resuscitation  equipment  should 
be  available. 

Data  are  currently  not  available  to 
evaluate  the  effect  of  these  barbiturates 
when  forceps  delivery  or  other 
intervention  is  necessary.  Also,  data  are 
not  available  to  determine  the  effect  of 
these  barbiturates  on  the  later  growth, 
development,  and  functional  maturation 
of  the  child. 

Nursing  mothers.  Caution  should  be 
exercised  when  a  barbiturate  is 
administered  to  a  nursing  woman  since 


Federal  Register  /  Vol.  45,  No.  224  /  Tuesday,  November  18,  1980  /  Notices 


76363 


small  amounts  of  barbiturates  are 
excreted  in  the  milk  (Ref.  10). 

Adverse  Reactions 

The  following  adverse  reactions  and 
their  incidence  were  compiled  from 
surveillance  of  thousands  of 
hospitalized  patients.  Because  such 
patients  may  be  less  aware  of  certain  of 
the  milder  adverse  effects  of 
barbiturates,  the  incidence  of  these 
reactions  may  be  somewhat  higher  in 
fully  ambulatory  patients  (Refs.  73,  74. 
and  75). 

More  than  1  in  100  patients.  The  most 
common  adverse  reaction  estimated  to 
occur  at  a  rate  of  1  to  3  patients  per  100 
is:  Nervous  system:  Somnolence. 

Less  than  1  in  100  patients.  Adverse 
reactions  estimated  to  occur  at  a  rate  of 
less  than  1  in  100  patients  listed  below, 
grouped  by  organ  system,  and  by 
decreasing  order  of  occurrence  are: 

Nervous  system:  Agitation,  confusion, 
hyperkinesia,  ataxia,  CNS  depression, 
nightmares,  nervousness,  psychiatric 
disturbance,  hallucinations,  insomnia, 
anxiety,  dizziness,  thinking  abnormality. 

Respiratory  system:  Hypoventilation, 
apnea. 

Cardiovascular  system:  Bradycardia, 
hypotension,  syncope. 

Digestive  system:  Nausea,  vomiting, 
constipation. 

Other  reported  reactions:  Headache, 
injection  site  reactions,  hypersensitivity 
reactions  (angioedema,  skin  rashes, 
exfoliative  dermatitis),  fever,  liver 
damage,  megaloblastic  anemia  following 
chronic  phenobarbital  use. 

Drug  Abuse  and  Dependence 

Barbiturates  may  be  habit  forming: 
Tolerance,  psychological  dependence, 
and  physical  dependence  may  occur 
especially  following  prolonged  use  of 
high  doses  of  barbiturates  (Refs.  41  and 
42).  Daily  administration  in  excess  of 
400  milligrams  (mg)  of  pentobarbital  or 
secobarbital  for  approximately  90  days 
is  likely  to  produce  some  degree  of 
physical  dependence  (Ref.  10).  A  dosage 
of  from  600  to  800  mg  taken  for  at  least 
35  days  is  sufficient  to  produce 
withdrawal  seizures  (Ref.  47).  The 
average  daily  dose  for  the  barbiturate 
addict  is  usually  about  1.5  grams  (Ref. 
19).  As  tolerance  to  barbiturates 
develops,  the  amount  needed  to 
maintain  the  same  level  of  intoxication 
increases:  tolerance  to  a  fatal  dosage, 
however,  does  not  increase  more  than 
two-fold.  As  this  occurs,  the  margin 
between  an  intoxicating  dosage  and 
fatal  dosage  becomes  smaller  (Ref.  8). 

Symptoms  of  acute  intoxication  with 
barbiturates  include  unsteady  gait, 
slurred  speech,  and  sustained 
nystagmus.  Mental  signs  of  chronic 


intoxication  include  confusion,  poor 
judgment,  irritability,  insomnia,  and 
somatic  complaints  (Ref.  8). 

Symptoms  of  barbiturate  dependence 
are  similar  to  those  of  chronic 
alcoholism  (Ref.  60).  If  an  individual 
appears  to  be  intoxicated  with  alcohol 
to  a  degree  that  is  radically 
disporportionate  to  the  amount  of 
alcohol  in  his  or  her  blood  the  use  of 
barbiturates  should  be  suspected.  The 
lethal  dose  of  a  barbiturate  is  far  less  if 
alcohol  is  also  ingested  (Ref.  8). 

The  symptoms  of  barbiturate 
withdrawal  can  be  severe  and  may 
cause  death  (Refs.  10  and  41).  Minor 
withdrawal  symptoms  may  appear  8  to 
12  hours  after  the  last  dose  of  a 
barbiturate.  These  symptoms  usually 
appear  in  the  following  order:  anxiety, 
muscle  twitching,  tremor  of  hands  and 
fingers,  progressive  weakness,  dizziness, 
distortion  in  visual  perception,  nausea, 
vomiting,  insomnia,  and  orthostatic 
hypotension  (Refs.  42,  44,  and  76).  Major 
withdrawal  symptoms  (convulsions  and 
delirium)  may  occour  within  16  hours 
and  last  up  to  5  days  after  abrupt 
cessation  of  these  drugs  (Refs.  45  and 
77).  Intensity  of  withdrawal  symptoms 
gradually  declines  over  a  period  of 
approximately  15  days  (Ref.  45). 
Individuals  susceptible  to  barbiturate 
abuse  and  dependence  include 
alcoholics  and  opiate  abusers,  as  well 
as  other  sedative-hypnotic  and 
amphetamine  abusers. 

Drug  dependence  to  barbiturates 
arises  from  repeated  administration  of  a 
barbiturate  or  agent  with  barbiturate¬ 
like  effect  on  a  continuous  basis, 
generally  in  amounts  exceeding 
therapeutic  dose  levels.  The 
characteristics  of  drug  dependence  to 
barbiturates  include:  (a)  a  strong  desire 
or  need  to  continue  taking  the  drug:  (b)  a 
tendency  to  increase  the  dose:  (c)  a 
psychic  dependence  on  the  effects  of  the 
drug  related  to  subjective  and  individual 
appreciation  of  those  effects:  and  (d)  a 
physical  dependence  on  the  effects  of 
the  drug  requiring  its  presence  for 
maintenance  of  homeostasis  and 
resulting  in  a  definite,  characteristic, 
and  self-limited  abstinence  syndrome 
when  the  drug  is  withdrawn  (Ref.  78). 

Treatment  of  barbiturate  dependence 
consists  of  cautious  and  gradual 
withdrawal  of  the  drug  (Ref.  46). 
Barbiturate-dependent  patients  can  be 
withdrawn  by  using  a  number  of 
different  withdrawal  regiments.  In  all 
cases  withdrawal  takes  an  extended 
period  of  time.  One  method  involves 
substituting  a  30-mg  dose  of 
phenobarbital  for  each  100-  to  200-mg 
dose  of  barbiturate  that  the  patient  has 
been  taking.  The  total  daily  amount  of 


phenobarbital  is  then  administered  in  3 
to  4  divided  doses,  not  to  exceed  60  mg 
daily.  Should  signs  of  withdrawal  occur 
on  the  first  day  of  treatment,  a  loading 
dose  of  100  to  200  mg  of  phenobarbital 
may  be  administered  IM  in  addition  to 
the  oral  dose.  After  stablization  on 
phenobarbital,  the  total  daily  dose  is 
decreased  by  30  mg  a  day  as  long  as 
withdrawal  is  proceeding  smoothly 
(Refs.  8,  46,  and  47).  A  modification  of 
this  regimen  involves  initiating 
treatment  at  the  patient's  regular  dosage 
level  and  decreasing  the  daily  dosage  by 
10  percent  if  tolerated  by  the  patient 
(Ref.  76). 

Infants  physically  dependent  on 
barbiturates  may  be  given  phenobarbital 
3  to  10  mg/kg/day.  After  withdrawal 
symptoms  (hyperactivity,  disturbed 
sleep,  tremors,  hyperreflexia)  are 
relieved,  the  dosage  of  phenobarbital 
should  be  gradually  decreased  and 
completely  withdrawn  over  a  2-week 
period  (Ref.  53). 

Overdosage 

The  toxic  dose  of  barbiturates  varies 
considerably.  In  general,  an  oral  dose  of 
1  gram  of  most  barbiturates  produces 
serious  poisoning  in  an  adult.  Death 
commonly  occurs  after  2  to  10  grams  of 
ingested  barbiturate  (Refs.  1  and  79). 
Barbiturate  intoxication  may  be 
confused  with  alcoholism,  bromide 
intoxication,  and  with  various 
neurological  disorders  (Ref.  41). 

Acute  overdosage  with  barbiturates  is 
manifested  by  CNS  and  respiratory 
depression  which  may  progress  to 
Cheyne-Stokes  respiration,  areflexia, 
constriction  of  the  pupils  to  a  slight 
degree  (though  in  severe  poisoning  they 
may  show  paralytic  dilation),  oliguria, 
tachycardia,  hypotension,  lowered  body 
temperature,  and  coma.  Typical  shock 
syndrome  (apena,  circulatory  collapse, 
respiratory  arrest,  and  death)  may 
occur. 

In  extreme  overdose,  all  electrical 
activity  in  the  brain  may  cease,  in  which 
case  a  "flat”  EEG  normally  equated  with 
clinical  death  cannot  be  accepted.  This 
effect  is  fully  reversible  unless  hypoxic 
damage  occurs.  Consideration  should  be 
given  to  the  possibility  of  barbiturate 
intoxication  even  in  situations  that 
appear  to  involve  trauma  (Ref.  8). 

Complications  such  as  pneumonia, 
pulmonary  edema,  cardiac  arrhythmias, 
congestive  heart  failure,  and  renal 
failure  may  occur.  Uremia  may  increase 
CNS  sensitivity  to  barbiturates  if  renal 
function  is  impaired  (Refs.  1  and  79). 
Differental  diagnosis  should  include 
hypoglycemia,  head  trauma, 
cerebrovascular  accidents,  convulsive 
states,  and  diabetic  coma.  Blood  levels 
from  acute  overdosage  for  some 
barbiturates  are  listed  in  Table  3  below. 
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Treatment  of  overdosage  is  mainly 
supportive  and  consists  of  the  following: 

1.  Maintenance  of  an  adequate 
airway,  with  assisted  respiration  and 
oxygen  administration  as  necessary. 

2.  Monitoring  of  vital  signs  and  fluid 
balance. 

3.  If  the  patient  is  conscious  and  has 
not  lost  the  gag  reflex,  emesis  may  be 
induced  with  ipecac.  Care  should  be 
taken  to  prevent  pulmonary  aspiration 
of  vomitus.  After  completion  of 
vomiting,  30  grams  activated  charcoal  in 
a  glass  of  water  may  be  administered. 

4.  If  emesis  is  contraindicated,  gastric 
lavage  may  be  performed  with  a  cuffed 
endotracheal  tube  in  place  with  the 
patient  in  the  face  down  position. 
Activated  charcoal  may  be  left  in  the 
emptied  stomach  and  a  saline  cathartic 
administered. 

5.  Fluid  therapy  and  other  standard 
treatment  for  shock,  if  needed. 

6.  If  renal  function  is  normal,  forced 
diuresis  may  aid  in  the  elimination  of 
the  barbiturate.  Alkalinization  of  the 
urine  increases  renal  excretion  of  some 
barbiturates,  especially  phenobarbital, 
also  aprobarbital,  and  mephobarbital 
(which  is  metabolized  to  phenobarbital). 

7.  Although  not  recommended  as  a 
routine  procedure,  hemodialysis  may  be 
used  in  severe  barbiturate  intoxications 
or  if  the  patient  is  anuric  or  in  shock. 

8.  Patient  should  be  rolled  from  side  to 
side  every  30  minutes. 

9.  Antibiotics  should  be  given  if 
pneumonia  is  suspected. 

10.  Appropriate  nursing  care  to 
prevent  hypostatic  pneumonia,  decubiti, 
aspiration,  and  other  complications  of 
patients  with  altered  states  of 
consciousness  (Refs.  36,  81,  82,  and  83). 

Dosage  and  Administration 

Suggested  doses  of  barbiturates  for 
specific  indications  may  be  found  in  the 
Pediatric  and  Adult  Dosage  Information 
Tables  4  and  5  below.  Dosages  of 
barbiturates  must  be  individualized  with 
full-knowledge  of  their  particular 
characteristics  and  recommended  rate 
of  administration.  Factors  of 
consideration  are  the  patient's  age, 
weight,  and  condition.  Parenteral  routes 
should  be  used  only  when  oral 
administration  is  impossible  or 
impractical. 

IM  injection  of  the  sodium  salts  of 
barbiturates  should  be  made  deeply  into 


a  large  muscle,  and  a  volume  of  5  mL 
should  not  be  exceeded  at  any  one  site 
because  of  possible  tissue  irritation. 

After  IM  injection  of  a  hypnotic  dose, 
the  patient’s  vital  signs  should  be 
monitored. 

IV  injection  is  restricted  to  conditions 
in  which  other  routes  are  not  feasible, 
either  because  the  patient  is 
unconscious  (as  in  cerebral  hemorrhage, 
eclampsia,  or  status  epilepticus),  or 
because  the  patient  resists  (as  in 
delirium),  or  because  prompt  action  is 
imperative.  Slow  IV  injection  is 
essential,  and  patients  should  be 
carefully  observed  during 
administration.  This  requires  that  blood 
pressure,  respiration,  and  cardiac 
function  be  maintained,  vital  signs  be 
recorded,  and  equipment  for 
resuscitation  and  artificial  ventilation  be 
available  (Ref.  84).  The  rate  of  IV 
injection  for  adults  should  not  exceed  60 
mg/min  for  phenobarbital  sodium  and 
50  mg/15  sec  for  secobarbital  sodium 
(Ref.  85). 

Anticonvulsant  use.  A  therapeutic 
anticonvulsant  level  of  phenobarbital  in 
the  serum  is  10  to  25  pg/mL  (Refs.  37 
and  86).  To  achieve  the  blood  levels 
considered  therapeutic  in  children, 
higher  per-kilogram  dosages  are 
generally  necessary  for  phenobarbital 
and  most  other  anticonvulsants.  In 
children  and  infants,  phenobarbital  at 
loading  dose  of  15  to  29  mg/kg  produces 
blood  levels  of  about  20  pg/mL  shortly 
after  administration  (Ref.  87). 

In  status  epilepticus,  it  is  imperative 
to  achieve  therapeutic  blood  levels  of  a 
barbiturate  (or  other  anticonvulsants)  as 


rapidly  as  possible.  When  administered 
intravenously,  phenobarbital  sodium 
may  require  15  minutes  or  more  to  attain 
peak  concentrations  in  the  brain.  If 
phenobarbital  sodium  is  injected 
continuously  until  the  convulsions  stop, 
the  brain  concentration  would  continue 
to  rise  and  could  eventually  exceed  that 
required  to  control  the  seizures.  Because 
a  barbiturate-induced  depression  may 
occur  along  with  a  postictal  depression 
once  the  seizures  are  controlled,  it  is 
important,  therefore,  to  use  the  minimal 
amount  required,  and  to  wait  for  the 
anticonvulsant  effect  to  develop  before 
administering  a  second  dose  (Ref.  1). 

Phenobarbital  has  been  used  in  the 
treatment  and  prophylaxis  of  febrile 
seizures.  However,  it  has  not  been 
established  that  prevention  of  febrile 
seizures  influences  the  subsequent 
development  of  epilepsy  (Ref.  88). 

Special  patient  population.  Dosage 
should  be  reduced  in  the  elderly  or 
debilitated  because  these  patients  may 
be  more  sensitive  to  barbiturates. 
Dosage  should  be  reduced  for  patients 
with  impaired  renal  function  or  hepatic 
disease. 

Inspection.  Parenteral  drug  products 
should  be  inspected  visually  for 
particulate  matter  and  discoloration 
prior  to  administration,  whenever 
solution  containers  permit.  Solutions  for 
injection  showing  evidence  of 
precipitation  should  not  be  used. 

How  Supplied 

The  manufacturer  or  distributor  is 
responsible  for  the  information 
contained  in  this  section  of  the  labeling. 


Table  3. — Concent!  ation  of  Barbiturate  in  the  Blood  Versus  Degree  of  CNS  Depression  (Ref.  80) 


Onset/  Degree  of  depression  in  nontolerant  persons* 

Barbiturate  duration _ _ 


t  2 

3 

4 

5 

s  2  0.5  to  3 . 

t5  to  40. 

15  to  40. 

40  tq  80 

60  to  100. 

100  to  200. 

intermediate. 

s  5  3  to  25 . 

intermediate 

"Categories  of  degree  of  depression  in  nontolerant  persons: 

1.  Under  the  influence  and  appreciably  impaired  for  purposes  of  driving  a  motor  vehicle  or  performing  tasks  requiring  alert¬ 
ness  and  unimpaired  judgment  and  reaction  time. 

2.  Sedated,  therapeutic  range,  calm,  relaxed,  and  easily  aroused. 

3.  Comatose,  difficult  to  arouse,  significant  depression  of  respiration. 

4.  Compatible  with  death  in  aged  or  iff  persons  or  in  presence  of  obstructed  airway,  other  toxic  agents,  or  exposure  to  cold. 

5.  Usual  lethal  level,  the  upper  end  of  the  range  includes  those  who  received  some  supportive  treatment. 
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Table  4. — Barbiturate  Pediatric  Dosage  Information  recommended  by  the  American  Academy  of  Pediatrics  ( Ret  89) 

tintendel  only  as  a  guidel 

Drag  Route  Pediat'-c  preoperatoe  Pedat'C  ant.con.uisant  ‘ 

administration 


Amobarbita! _ _  PO _ ....... 

Amobarbital  sodium _  IV  ............... 

Butabatotai  sodium .  PO — . 

Mephobarb.ta! .  PO _ 

Pentob3>bital  sodium .  PO.  IM — 

Rectal - 

Phanobarbita* _ _ _ _  PO _ _ 

Phanobarbital  sodium .  PO,  IM,  IV 

IV _ 

Sasobarbitat  sodium — ....  PO . ...... 

IM . 

Rectal . 


2-6  mg/kg.  maximum  100  mg 
65-500  mg  or  3-5  mg/kg 
2-6  mg/kg.  maximum  100  mg 


2-6  mg/kg.  maximum  100  mg _ _ _ _ _ _ _ _ _ _ _ 

30  mg  (2  mo  to  1  yr>.  30-60  mg  (1  to  «  yd.  60  mg  (5  to  12  yr).  60-120  mg  (12  to  14  yr) ... 
1-3  mg/kg . . . . . . . . . . . 

1-3  mg/kg . . . .. . . . . . . . 


2-6  mg/kg.  maximum  100  mg . . . . . . 

4-5  mg/kg . . . . . . . 

15-60  mg 2  (up  to  6  mo).  60  mg 2 (6  mo  to  3  yr).  60-120  mg 2 (3  yr). 


8-15  mg/kg 


4-6  mg/kg/day  lor  7-10  days  to  blood  level  10-15  pg / 
mL  or  10-15  mg/kg'day 
For  status:  15-20  mgfkg  over  10-15  minutes. 


1  A*i  should  be  adjusted  to  blood  levels  measured  as  phenobarbital 
‘Dependent  upon  patient’s  condition  and  desired  level  of  sedation. 


Table  5 .—Barbiturate  Adu't  Dosage  Information  (Refs.  90  and  91 ) 


(intended  only  as  a  guide) 


Drug 


Route  Daytime  sedation 


Bed*.  Tie  hypnotic  Preoperative  sedation 


Anticonvulsant 


i  More  commonly  used: 

Pentobarbital .  PO ............ _  20  mg  3-4  times  daily . 

Pentoba-bital  sodium _  PO .  20  to  40  mg  2-3  times  daily 

IM . . . 

IV . . . . 

Phenobarbital .  PO ....... _  30  to  1 20  mg  daily  in  2-3 

divided  doses. 

Phenobarbital  sodium.......  IM.  IV....... _  30  to  120  mg  daily  in  2-3 

divided  doses 

Secobarbital . . PO . .  — . . .  . ., . 

Secobarbital  sodium _  PO*..™. .  . . . 

IM . 


Aprobabitai _ _ .....  PO 

Butabartxtai  sodium _  PO 

Hexobartxtal...’. . .  PO 

Mepbobarbital ............. _ PO 

Metharbita!  - _ PO 

Talbutal _ _ _  PO 


120  to  200  mg  daily  in  3 
divided  doses. 

50  to  300  mg  daily  in  divided 
doses. 

50  to  300  mg  daily  in  divided 
doses. 

30  to  50  2-3  times  daily . . 

40  mg  3  times  daily . 

15  to  30  mg  3-4  times  daily .. 

250  mg  repeated  as  needed. 

90  to  400  mg  in  3-4  divided 
doses. 


30  to  60  mg  2-3  times  daily 


Rectal. 

II.  Less  comonly  used: 

Amobarbita! .  PO 

Amobarbital  sodium _  PO 


100  mg . . . . .  . . 

100  mg _  _ _ _ _ _ 

150  to  200  mg . 

70  kg  adult.  100  mg  initially . . . . . 

100  to  329  mg . . . .  . .  50  to  103  mg  2-3  times  dai*y 


100  to  320  mg. 

100  mg . . 

100  mg . 

100  to  200  mg.. 


50  to  250  mg... 
120  to  200  mg 


_  IM  only:  100  to  200  mg  60-90  min  Status  epi'.ptiCUS  200  repeated  in  6 

before  surgery.  hr  as  necessary 

_ _  200  to  300  mg  1-2  hr  before  surgery 

_  200  to  300  mg  1-2  hr  before  surgery 

_ .........  Dentistry:  1  mg  per  lb  body  nvt.  For 

light  sedation.  0.5  to  0.75  mg  per  lb 
10-15  min  before  procedure. 

_  Dentistry:  (prior  to  nerve  block  proce-  Tetanus  2.5  mg  per  lb  body  nvt  re- 

dure  100-150  mg.  pealed  every  3-4  hr  as  needed. 


65  to  200  mg . . . 

65  to  230  mg . . 


65  to  200  mg _ _ 

40  to  160  mg . 

50  to  100  mg . 

250  to  500  mg . 


120  mg  15-30  run  before  retinng. 


50  to  100  mg  60-90  minutes  before 
surgery.. 


_ _ ... . . .  200  mg  at  bedtime  to  600’  mg  daily 

m  divded  doses 

... — . . .  Usual  dose:  too  mg  1-3  times  daily. 

Dose  range:  100  to  900  mg  daily. 
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